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*D<H ^^.s^, 6 #7fl!-# s^-W. *fli ^HH^b, >*7l ^7)3 41Jl3 *U # 

^ i&b ^#^1 *fll Al^iLtJ- WY^r ^1^^]^ ^71 ^1( FL )7]- 

* Al^>£S- ^c^^Cf. 7%2 ^HH^ ^-71 *fll Al^ofl^ 3^ ^ £7 > ^#^t}. 

*113 ^3HH^ ( Aj- 7 ) Aj^Jicf ^ S^a] ^(FL)7> HV^-O. 

^16 ^HH^-, #71 2,15 ^T^Hl^ ^ ^ofl 4^ $3|a] ^1(FL)7> ^ 

5. 5 
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^ #2] ojjHl ^-^-0] ^^5]^ #EflAl #*]<>] ^flo] « 0 V«HMethod for controlling flash 
apparatus, wherein preliminary flashing is performed one time} 
[5L^2] ##tr 

£ l-Br ^Hl^ #31*1 #*12] ^ T^-g- J±<^fe «-S- H o]4. 

£ 2^r 51 12] #eflA) ^flo] -f-^H ^ *1H w o V ^* iL^^r 

£ 3a^r 7>^-7fl 3*1 sW*H tfl*H £ 22] S CF Ll A J1°H ^r^ 
^-f ^ ^£ (histogram)* Ji^^ ^.sflH°lt}. 

5L 3b^ ^B] -S^H cflsH £ 22] Scfli 4^ ^1*1 ^33^ 

£ 4ax7 H^l 3*ltr s^HH nfl^>o^ £ 2 2] S CF L2 ^3L°fl ^1*1 ^%°] 

£ 4b^ 7>^-7j] 21*1^ 2]A>^lo11 tfl^H £ 22] S C FL2 ^3L°fl ^^TT 

£ 6^ £ 52] #eHA] ^o] ^]o] ^o] « 0 V«]-g- ^.o]^ S^JEolcl. 
51 7a ^ 7b^ £ 62] z\)o] « 0 V^ o. ^^}- 7 j o]*l .£ 5 o] t.>o] 3 ^^]o] 7 ]2] 2>jis]^ 
SL^tt Jl#£o]c]-. 

<51^2] ^Jl ^-^-oll rfltr -V-^2] 4i^> 
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RS...^ (Read-out) ^iJl. 

<16> ^£r, #eflA] ^ ^.^ ^o.^i, Jit} ^M1*>711^, ^ti] 

<i7> £ l-§- , ^l-¥-(IS), ^S. 

^el^-(SP), EHnj_AiJ: ^7l(TG), ^ ^>ol3S. ^<^7l(MC)l- i^-th 
<is> CCD(Charge Coupled Device) SE^- CMOSCComplementary Metal Oxide Semiconductor)* S. 

^H]5r^1 #;£ofl *}$m ^^lflcf. 413: ^^^-(SP)^, <3 

A o v ^l-f-(IS)S^-B]s] <^v ^Isl- *HH5. *lH7l(MCH <a^Ai7lJ2, E^ol^l-AlJ: 

IHMCTG)^ -S-^M: *)H*H}. EH^-Am t^MCTG)^ 413: ^el^-(SP)^ eM^i 
^oiofl ncf^. ^ai ^71 ^1JL(VS)» #*l-¥-(IS)$r *lH7l(MCHl ^A^cf. 
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-tl3KScFL)°fl ^ i*KLE)# ^-§-*H}. 
<19> £1^2* H 1^ #eflX| ^J-^o] ^ i^*}^ cf-g- 

<20> P>ol3^ ^cH7l(MC)S^-Ei #e|H ^1(FL)^1 ScFLl^ 3 + . ^3 

<=>} tl Al3<M ^JL^tf. E^g-ofl, ^7l Al^(VS)^ ^^-(f a lling 

edge) ^(t2)°lH ^Has ^o^KmOtt ^IJ: ^ el^-(SP)S.-?-E^ Ai^(Yp) 

7V^7fl ^A>^(0B)^1 ifl^^ £ 3a°\] -£*]=] H}<4 ^-ol cg^V ^l^-(IS)^ SB^Ofl 

tfltb flS *1^5U2^(histogram)ol 3 #3 o] 5.3., ^ufl^ o.^ ^-g- 

91^. ^l 1 ?]-, ^5} ^^ltb ^a>^1(0B)^1 cfl^fl^^ £ 3tH] 5L*m W >sf ^-ol 

<2i> ^ f nj-o)^ ^H^CMOiS.-^ #31 a] ^l(FL)ofl ^3£r A]jr 7 } Scfi^ 
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^ ^S-* H^jL ^-g- ^£<^1 ^1 ^ ^ a}# 

o} a}-g-^c|-. ol<4 ^-c) Aj-tflaj 0.5. 7j Aj#ofl cflt)} ^o} ^g-f , ^ 

3r)A>^(0B)^l cfl^H^ 51 4a°fl S.a]^ tij-Sf ^o] ^IY(IS)^ 5^#oH cfl^V ^51 

*1 (histogram)^ ^^M^S, ^cfl*}-°-5. ^§^>7fl ^fls] sg-g- ^JE-I- ^ 

21^. SMth 7>^-7fl ^^Itb tfl*)H^r 5L 4b°)) 5LA]^ «>fif ^-o] #x]Jf 

(IS)3 SHiM cfltb $)£. ^liSZL^o] «1^^o1h.s., tftflaj O.S. ^^>7fl ^ Jg-g- 

^-71 <q- ^f-^oi ^ ^6\] $]z>}t£, $}o] x\3l s CF l3^ iL<^ 

^oj, a^S. Bjo^ oflu] ^jL^Cj-. XH ^131 S CF L3°fl 3*>°} 

(FL)7> ^*H*Kr ^-f, tl A^o^ of|u] «V^-oj f^£|uL, ^ ^71 <<0Jl(VS)^ X| 1 ^ 

i^] ^ Al^( t 2)^l^ XI 1 3g-g- |£7} t3 A)^oflAi 7J oflti) ^ 

5]ZL ( ^ ^71 ^J^(VS)^ X12 ^ Al^( t 4)<H)^ X12 ^5- §\5^7\ 

*H « 0 v^o11 ^^MS, ¥ ^ 1^1 ^.a^KE.^., ^eflA] 

*1(FL)^ dial ^xIjl ^o] &°}*}^ 9X^. 

l^o) o1=jl^> ^ 71^^ 3fXU 

^1 ^%M1 trfe}, #eflAi ^-g- #o]ji ^.g. M ^ ^eflAi 
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* 1^*Hr #*14 *1H «o V ^^^1, 6 3.^4. 

<25> ^1 cfTfl^A^, ^V 7 ] ^7]^ A]-^ ^1 Aj-^t} £ ^ tW^O] A} 

^ Al^oflAi Aj-7] #eflA] #*1(FL)7> ofltt} 3^5=^. aflo^tf. AJ-71 ^4 #?1HH 

TT, ^"71 ^7] 3 Aljro} ^1 ^iofl Ol^^l^ 2fl2 €^ ^TT SpJ-^-o] ^-^s]^ ^ 2 

^ ^ AlTiofl rrj-e}- Aj- 7 ] 1-314 #*1(FL)7> ^ ^sfss. *H^4. 

<26> g-igg] AJ-71 *<J"*14 *1H "J^l Sl*>^, ^"7) <^1«1 Al^ Al^O.^.Jf- 

3 *fll Al^^l^ Aj-cfl^ O.^ ^ A]? _ H i cfl^ ^. 7l ^jj! sg^. ^^ 7 y ^ 

^JL, Aj-7] oflHl A]^ O.S.«-E^ ^JL A] ^^71^ A^cfl^ O.^. ?J ^ A j £o\] tfl ^ 

^71 ^2 ^ $]£7> ^ &4. °H 44, ^ #4 ^7l ofltil ^O.S->H ofltil 
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<28> £ 5# ttf^ ?H1^ #5flAl ^O) #*]i=. cg^V ^l^-(IS), cgAj- 

^JfCSP), ^-o]o o i_a]^ ^-^ 7l(TG)j ^ D>oia.s. *floi7l(MO» i^-W. 

<29> CCDCCharge Coupled Device) SE^ CMOS (Complementary Metal Oxide Semiconductor)* 5L 

f-*rfe ^ ^l-^-(IS)^, 3r]A}*lK0B)5.-^Ei ^r3^r ^ ollui^ls. ^a^o. 

S*) , ?Hler^ ^ofl ta] ^1 ^ aijt^. iHW^t}. cgAj- a]jt ^^-^-(SP)^, <3 

A o V ^l^OS^-f ^ D>ola.5. ^c^7l(MC)<Hl ^^Aj^lJl, EH^-Aj^r 

(TG)^ *lHtrtK 

<so> EH^i-Aij: ^^7l(TG)^ Aij: ^ja^p)^ rcf^ ^(Read-out) 

Al^(RS)* ^l«-(iS)si}- *)H7l(MCH ^^Al^cf. <*\7}*\, ^ *\3L(RS)S>) 

Z}-Z}-o] ^ A]^^- ^3] ^71 A]Jr(i£ !^ VS)^ zjzj-o] A^o] 

iH^^, ^ ^Jl(RS)^ €^ ^^r ^7l A]^(_£ VS)S] ^ojl ti]*]- 

^ #i=f. °H1 OfS}-, ^ A ]^.oi ^o. ^ a1^( RS) ^ a]^( £ vs) 

cflAlofl Al-g-f-oll nfola^. ^o]7l(MC)7> Jit} ^^^>7fl Aj- Ajs(Yp)^ % 

#% v ^ ^lS(RS)^ li2] ^ Al^ofl^ <£aJ- #*l-SjL(ISHH t§Aj<g ^-^sl-i- 

°1 US. ^B]-^-(SP)^] -g^Hl, ^IJl ^|ElY(SP)S.-^E^ c^Aj- Al^( Y p)7l- 

<31> ^olHS. *)H 7 l(MC)^r, EHPJ-Aljr i£a$ 7 ] (TG)S^-B)^ A}Jr(RSHl 4^ W 

S ^2]^-(SP)^E^ c^Aj- Al^(Yp)l- ^*>^ , #3flAl ^-A](FL)S1 ^H*Rr 

a1^(Sc FL )1- iHJAi^t}. ^EflA] ^l(FL)^ ^ ^«. (LDR) ^ pV^HS ^)<H7l(MC)5.^- 

E^ ^ Al^ (ScFL )oH ^ i7>(LE)l- ^*rt}. 
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< 32 > £ 6f H 5S] 1-eflA] afloj aflo] yv^-g- Ho^^cf. £ 6°l]^i ^ ^-Jl VS^r ^ 

^ ^Ji(£ 1 RS^r 4!JL(RS)», ScFL4^ ^H7](iE 12] MC) 

#*K3E. 1^ FLW <333^r *1H 7l-e)?]cf. £ 6<*H, ^s. <0J:(RS) 

2} *1H ^lS(ScFL4)^ €i^-*^r ^ ^7] ^(VS)^ ^^=H1 «}*H nflJjJ- 

<33> JE 5 ^ 6-g- ^-S*>^, ^l^(RS)^ %^$\ ^ ^ ^-7] ^ls(VS) 

(rising edge) -f , °H^1^ *fll Aj^o] a] 

^(t2)^.cf Al^( t l)ollAi c^ltJ] t^ofl, *fll Al^( t 2HH p}ol3i 

^7l(MC)^ #5. ^-^(SP)^^ ^(YpHl S]sH ^-g- ^£1- 

i=k cf^l, afll Al^( t 2)^.cf ^ ^U3HH #eflA) #*1(FL)7> <^]wl ^jl^je^- 
t)r&<%, ^ ^l^(RS)^ *fll ol<H*lfe- *fl 2 Aj-g^ ^ 

^l^tl ^12 Al^( t 4)ofl>H ?|£7f ^#^4. 

<34> cf-g-ofl, *fll Al3(t2)<*fM *fll ^ »12 Al^( t 4)^^ ^2 

?]£ofl i4e} ^ ^ Al^-ol ^£t}. ^7H, d>o]hS. ^1^7l(MC)7l- ^ *fl2 

m}5?7\\ ^ ^ Al^-ol - ^ - ^ AR >^ Aj. 7] ^ ^ *\^9] 3g^- 

^°fl 311^^ ^14 ^-o] ^ ^ Al ^.ofl r^e). s^] Al ^)(FL)7V ^ 
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<35> <$$!). ^ ^l(FL)^ *\}o] wjogofl o)^, c^Wl 

(tl)^-S.^-^ #71 *U Al^( t 2)^]^ *m(tl - t2)<H| tfl^ afll sg-g- 

^l£7> ^ £U, oflttl a^ Al^(tl)o^.^ A]^( t 3)^l^ Aj-cfl^ o. s 

*d^°l #<H«L - oicf. 

<36> 5. 6 vfl^) 7b# #2:*H, £ 6^ 7fto\ «J-^-§: 5. 5^ ^Ma^H 7l 

(MC)^ <£jzel#^- ^*}# ^-cf. 
<37> ^ f ajjkrs)^ a o v^ f A 7 | t i A]^oi s)#(#:« SI. S2), ofl«l 

^€^(#31 S3), tj-^-oq, Aljr( RS )o] m m^s] Aj-^( ri sing edge) 

^ aI^o] ^li Al^( t 2)ol Sl^(^7fl S4), *Hl $|5=7> ^^(#31 S5). 

<38> t3 ^°1 3 #(#31 S6), oflwl ^JL^q-(#3l S7). t^ofl, aJJl 

(RS)S] *j)2 *>7J- Aj-^c} ^ aI^o] ^ 2 Al^( t 4)ol J^OM S8), *fl2 ^£7> 

^^(#31 S9). 

<39> 4^1, afli Jg-a- *1£7> tftSr&iLt} ma. ^2 ^-g- ?l£7> 4 *lll ^ 

2 ^ $|3EM ^-§-^ ^ ^ *1*H 3H1-(LUT)<*1H ^.^cK^Tfll- 

S10, S12, ^ S14). 

<40> *v^ > ^fl! ^ £7 > aJ^^c}- ^JT. ^]2 ^ £ 7> <>l*M# f ^1 ^ ^ 

£°il #-§-^*r ^ W ^m°l 3Ml-(LUrHH ^^1^(^-7111- S10, S12, ^ S15). 
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^-§-*Rr ^ ^ ^m^l =l_<^ EiH^-auDolH ^^(^m S10, Sll, ^ S13). ^l^V 
, ^1 1 ^ ^-£7> A]2 ^ ?l£7> l5 r tr# oj^olig, $}o]b\Q) ^ol^ 

Sll). 

<4i> cf^-ofl ) t3 a1^o.s.«-e| 760 ^sl-^(ms) ^A^, ^ *«?H| ^ ^ 

^^C^* S16 ^ S17). t3 ^^AS-^-Ei ^ 760 ^E]-s(ms) 3 

^Ml ^ t^M <?]*V red-eyes) ^<y^- ^ 

[^sl 141 

^ *1*H) tfltr *l]2 sg-g- $^.7} ^ ojoi] rrfej-, ^j- ^o] ^o.^ 

°1H ^7H1 ^ ^ 7H W ^ 5^. 
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[^t 1 * 1] 

<t]ti] ^%^r ^*$t}51, #7l oflti] o] ^ ^ ^ A]Jro|l ^-7l*H S% ^ 

#71 *Dl Al^^Cf ^ A^o^ #71 #el]Al #xl(FL)7> oflH] ^^> £ S. ^ 

<H*Kr ^13 #711; 

#7l ^7l^j Al^o^ ^1 ^A,ofl ol Ol ^] ^ *fl 2 ^St\ #*£# fs\7^o] ^-Ajs)^ 

7)12 Al^ofl^ sg-g- fl^s- 7)H #7fl; 

#7l 7fl2 ^ ^114 #31*^ Tfll ^ 7fl2 ^ 35M-011 #71 ^ ^ Al# 

* -g^Kr *fl5 #31; ^ 

#71 7^15 #3HH Aj;g«g - rQr% A^of] n*2j- #7l #*l(FL)7l- ^ 

*iH*Kr ^16 #311- i^-tv #^1^1 *H 

2] 

*111%H1 5^1, a o V 7 1 ^5 cfT^Hl^, 

#7l ^ Al^-ol #71 74U ^ 7)12 fl£!-£l ^SMI #«1 311^ #5llAl 
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3] 

^7} *fll Sg-S- ^£7> ^-tV^Cf ajjl >^7l ^fl2 ?|£7> o]^>ol^ ( ^-71 

[3^*8" 4] 

*f|rM 91°]*], ^7) *)15 ^H*!, 

*f)l 3§-S- $\^7\ °]<#o]3L ^7} 2112 Jg-g- ^£7> SV^^Cf 3^, ^7) *fl 
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